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(57) [Abstract] 

[Object] To properly control a distribution state of a current flowing in a fuel 
cell and a battery, to properly charge the battery without increasing the capacity 
of the battery, and to maintain output distribution from the fuel cell and the 
10 battery in a predetermined state. 

[Means] A fuel cell circuit is provided with a fuel cell 11 whose both terminals 
are connected to a load and a boosting voltage control circuit, and is further 
provided with a battery 12 connected to the fuel cell 11 via a charging control 
circuit in parallel therewith. 

15 

[0005] In Fig. 2, a reference numeral 101 denotes a fuel cell, which may be 
one of alkaline aqueous solution type (AFC), phosphoric acid type (PAFC), 
molten carbonate type (MCFC), solid oxide type (SOFC), direct methanol type 
(DMFC) or the like. However, the fuel cell is generally a proton exchange 
20 membrane fuel cell (PEMFC). 

[0006] A reference numeral 102 denotes a battery that can perform charging 
and discharging repeatedly, which is generally a lead storage battery, a 
nickel-cadmium cell, a nickel-hydrogen cell, a lithium ion cell, a sodium-sulfur 
cell, or the like. 
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Zttfzlkffik, 4: ttWJw 

frtz 2 9c«%{alK £ «r«^^>^««10K»c43^ 

J£LTlfflE5U*U:W»+S#l£iatt£, «flB«**«ftO 

7LZ>^t*&mk tSiStftlHK. 

fC^TLX, y h/US:^LTafe^J^»«*^2ft« 
tKrKA«XttWE2ft«ft^e>0«** s «rl^» 

ma s Ktt v > j: o \z.%m $ ixfc *v a— k*^ t 

mSIi: «:W*i:i-6«fl.«ftlHlK. 
|gftW»iSjST?fc6l»*^ l Xtt 2 ^E*<Oj»3|B|.«*lHl 20 

Bo 

^3S«-C*>Stt*9[ l 2 KE*o«#«?fe 

©Bo 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] -t It, fflEMli, KRHSB* 

Jk^<DT\ mE«S»«»4r*Hfflo»^«t Itilfflt 
[0 0 0 4] ID 2 fiffi3fcO«fl.«ftlH]ttSr*i-H-C«> 

So 

[0 0 0 5] HHcio^T, 1 0 1 tt*»«»"C*> 0 , T 

/u^y^^M (afc) , (pafc) , m 

Mm&i&m (mcfc) % m^mtmm isofo . 

WfeQttS— )\" (DM F C) ^t^tfoot'biP 

So 

[0 0 0 6] ^t, 10 2^fiaoTM^^ 30 
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ft. thy ^ A«E**»«*s— «W-C*>5. 

[0 0 0 7] SfelC* 10 3I^>/W (INV) T* 
*>f9, «dE*R»«»i 0 lW^rU 1 0 2d»bOK 

fflEKftwasBifl^— we****; 

il 0 Ul^^yfJJ l 0 2A>^iS:Sttffill IfflE'f 
y/<-^ 10 3 Sr^*i-^K»8RJ-i«[*«l6StLSo 
[0 0 0 8] ^Lt, lWE«*0*»m*lH]tt^*3^-C 
fi, ftfE^^ttft l 0 l&^<7f U l 0 2d*afcyiJfc:« 
I^T, 8fJE-r >v<— * 1 0 3^m«lE«r«l&i"5J: 5 
C^oTt^(DT', Maitf, *W<0ff±W^«rE«»* 
fftl 0 l##JhLfc*M\ *at*0**fl(rWB«P«w«rE 

iftwrnfti o i ti-h<DWfct^x-te^wfc^foizt£^ 

SflE^<^^ HO 2*>&<f * 10 3 

[0 0 0 9] WEKttW-efeSSiflE^—^* 5 , * 

mE*H<o«i«jHE«FtclH] 
jxt D l 0 2KW«£ix, ffi'<y*r D 1 0 2 

a*w*«**t«. S6«c r»Eiaft.««3ft««M»s*t*^ 

i»Wi:WB^yf y l 0 2fcflH**ixS. 
[ooio] «rE*»«»lH]tt«ci3v^T 
tt, »E^y7!J i o 2 3&s*»»3t«*n, «rE*fl.«» 

iffiE'<5>t n i o 2a»bw w<-^ 103 fc*«^ 

So 

[0011] 

ry 10 2^^JtcmJK^^TV>Sfc'^T*fc , 9> tftE^ 

o i^<^7y i o 2^«fta«aK<o#K# 

I//<77!J10 2<^««-«E»ttl-J:o-C-ttb-l:ix^ 
«tt6t«« s **o-CL* 9o 
[0 0 12] H3tta*o«»«*@BJci3ttS«fl.m 

[0 0 1 3] (DtwioU^T, 10 5li«fit»10 1 (B 
2) (^«E~«*1*tt«:^i-«». 10 6ti'<y7!/l 
0 2 0«JE-««#ttS:^+ft», 10 7 1 
0 iRtJ^yTV 1 0 2&&nLtz&&<D*&(DnJ±- 
m^#tt^r^-r*i». 10 8 1 0 1 RTfis< y 

fUlO 2$r^H-L^*^0*:*co*^ttS:^-rft«8 



[0 0 14] Mxtf. Sffioj£*?»«IE«H;:ii, ^IiS^ 
5f4®tei o 1 a>bo®«/fttT*f|3ft®^£iS^ ttv^ 

<DX\ W1E^<2/^ HO 2*>&'f >v<— * 10 3 

6 3&«*i-J: 5(f, (»E/<yf !) 1 0 2 tt<&tt9MMc*>& 
tiU>3SrBB*6i"S^t?, 1tiIlB'< y 1 0 2d>bt>fII2-r 
1 0 3 i:t|«AS««StiT L* 5. ~(D£ 9 

ic, atrial ry-^y i o 2**&tt«ra«a s «M'ta £ 

oTPSOT> ftufB'^yr y l 0 2 <D;gS£ if 
X LSVo 

[0015] ttEnmstti o ls^^fii i 
MiEass-tift i o i ^bom^tuis^^yT 1 y 1 

0 2(C^H(C< < , V 10 2(D3zmW$fflfcfr 

com&^te. iiSi0 6^t«]:9^ WIE^y^U i 
0 2^ot L£ ? e 

[0016] igu:, flMB«BE*#*# < ft* «t 5 l-ISS 
tit. *««3ft«*WE«»*» 1 0 l^fe^y^y 1 o 
2id^tt^60T% Bf/<j/fy l0 2^i8JE«Stt5^i: 

[0 0 17] SfeK, ii*, /<jyfy©«E-t«Wt 

\*m&®&\c£<oxmm-rz><ox\ ttiKmnnM 1 o 1 

SU^y^y l 0 2om^ia»S:Bf^#t1»lc:*il*U, 
Iii07, l o 8IOTSix5J:5 4IBfitfti 0 l» 
rj^^ y i o 2*&t\\^fcWi&<n*%k<nnM-W£%f 

&&wm&ffim&tif<o x 5 jc«he*8»«» i o 1 
a> b o sac it -e « B*m«K *fc ft ^ % »-& tfcot 

fc. gtlfS^<^7 : - y 10 2**b-< >v<— * 1 0 3 

UtTiE^T 1 y l0 2«jSff8iW<4ott, 

1)10 2tf*±#o*:«9 ULt?. 
[0018] WIB!fe*o«»«;»lH]BoraH 

:t/,f<, mm^yy- V &3tmtZ>zk&x-£. 4 

^ffi^^<^^y^m^ie»*3r5£^®^ 
#-r a w t *«-c* 5«s»«»iatt4:««r 5 r t * s w 

[0019] 
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Ml <b 3fcyiJ*c»a $ ttTt 2 ^m^ESS £ £{§ 
IslKtcio^r, ffiK2ft*ft!!ls]Ktt* MrlE*»«»J:9 
ffi:^mJE^S^SiE^i-5 2»cm?&^, tt2fc«»<oai 
*«EE«r#EEUT«rEA?Bf«-««-t-6#JB£lHlKi:, ttlB 

iftftt^ai ^-r a ««k tuna 2 &««iiw ase-r s %m, 

[0 0 2 0] ^^^fdl^^ifm^lHlBi-^^T 

70 Affirm L-CifcJiJ^««*ixfc 2 ftSttiSSS i £ 

x, vt? h*&fr\.xmi\iz&m£tifc2ikm.m.k. 

$ ^ X o KE& $ ?W K*^ £ Srffl x. 

[0021] **«©iJctto*iM5F«ftiaBic*5u^r 

[0 0 2 2] *»W^>3E^ffiO«»«*lH]tt^*5V^T 
[0 0 2 3] 

[0 0 2 4] i 1 li«0^OlS^«l(^lt 

[0 0 2 5] ilCiol^, 1 0 (F C) [Hi 

1 2 <t^»^LTffiffl-T5o 

[0026] % lx. i i ji«»»«?b-c*> r> . T;is* y 
(afc) . v>mm (pafc) , mmmm 
mm (mcfc) , mttmmm (sofo , mmm 

40 t^J—fr (DM F C) ^t^t^ottJ:!/^, B 

ftK^^-SJSRS-fl;* (pemfc) mr^^Iti 

[0 0 2 7] 4*3, 3l«wa*L<tt, 
»*X#iffi«*tt{b»Jt"rS PEMFC (proton 

exchange membrance fuel 
cell) mm%m. XnPEM (proton e 
xchange membrance) mi»&Mi& k W 

50 tcttffi, ttS&r/ir^< ^ $r8^ Lfc-fe/u (fuel 
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cell) fcfcttittyiJKft'&Lfc** (s t a c 
k) frbf£Z> «B!¥l 1 - 3 1 7 2 3 6^«*# 
JH) o 

[0028] m?L&. *nm<DKmizio\,^xte, imt 

(13 0 0 [c m 2 ] X'tb*). mn^mj£nf(^3 5 0 

[V] , &J]te&)5 0 [kw) Tfo5 0 -t IT, 
fN$CD?&£te5 0-9 0 TO SSt'fcio 

[0029] ft**, mMx*tbZ>7kmn. m^zti^^ 

^T#& 0 

[0 0 3 0] -<nm^. mm&mm 1 1 <o^-f > e° 

[0 0 3 1 ] St 1 2te3Z9 l \c£oXJ&m*m v )&-t 

zt&x$z>2#imttiti,x<ns<y'ry -e*> 
yf -^Mt h y * jmmmm 5 - 

[0 0 3 2]#J*ltf, *JI)fi<0»tt(CioV^Ttt, i«t 
mffifi*fi)2 10 [V) "Cfcf9, ftlO (kW] COMM.* 

5-20 r t a*-r-# zmgEvmA&G-r 

So 

[0 0 3 3 ] £ bic, i 3iiA»t urw«ttiW«3Sll 

^CT\ l»E*-^MI«tii:LTt,«l6 
m^^^^i-^o iWB*-^ i 4te«lK.J: 

tf/<sr^y 1 2lcVM6ZtiXtii'<iyT\) 1 2***«S*L 

[0 0 34] ^fc, 1 5tes<y J rl)3zmfflffl\B\&-?&> 
m*~?1hZ> I GBT h ■ 7 • F7> 
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6 0 ::t, ittjfe i gbt i 5 a H2 o o [a] usl<d 

[0 0 3 5] 1 6&&I£fflWmi6k Lt^yf 

y »«fSJ»lH]B-Cfc 9 , HMB'<3^ y ^«#J»lHlKi:lRl 

y i 6 bcoM^JiHiBTfc^o ::t\ atjtei 

GBTl6afi200 [A] mScoma^rF^-T^^O 
[0 0 3 6] LT, 1 7 ft 2 0 0 (A] 

1 6 £#K#EEIStt**rtU iffiE^-ry 1 2COfct5^ 
[0037] ::t% miE^<y^y»«««HsiBi 6*^ 

jolt6lGBTl6a«0T£jl^ (#Jx:tf, 2 0 CkH 
S. iffiE I GBT 1 6 a ZX^lZ^ltk ttCli, «JE'< 

7fu i 2^bttJ*snfca:*fti«^yr^ h^i 7K 

«t*L-C3i*^*-^*«SiX, Stria I GBTl 6 a£;t 

7iaf:^cn sffEyr^ h^i 7{c*flistt^ 
y i 2<offl*«i£ttiKfE*>f y^^vm^cXoxm-M: 

[0 0 3 8] ME^< 7 7 y *««BiJ»[Hl» 1 6JC*3 

ft y 1 6 btt, 1WE 1 GBT 1 6 a 

Ltzt I GB T 1 6 a * y # k = Is* # k <D 

30 [0 0 3 9] ^ IT, 1 8 te0B£^^5SfttfI£$J^ 

i-s«st-fe >^-e*>f?. i 9i*, *?ffxtt2Sc«ft^e> 

[ 0 0 4 0] Sfc, 2 OlW^y 3/ K0?SS^a»^ 

^yhT-fc^, cpu^sim ^*#>^y^o 

E«^S, AtB^^ ^sZ — y^^ ^^r&timx-. lWE«R» 

^j»[h]?si 6<?5»^sr*j«-r6. ^btw, «im^y ] J 
>-y-, xt/aasn^Mffl^wjw^-^jx h 2 1 , « 

^Rxm<DmmmmtmmLxm^nmm^i o<d 

[0 0 4 1] /jNfc, WB/^/y 3/ KHB«-T-JM#P3-= 
3/ b 2 0fi^45i{c#?£-r5 l bOT**>oT l bJ:< , #Jx. 
tf, h 2 1 *<Dte<DM»3S«<7>-- 

50 [0042] ^Jx.^, *^Jfeo?giig^iou>T 
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Ml, StltB/^^y V KIhIB«-T-«0«3--2X b 2 014, 2 
o^SSt 1 8 iOAM^ ^^-7x^^, ffiflE 

ffitj»[£]&i sffl^Atti*^^^-^*^^. ^^rua 
*®m*-=-y b 2 i m<DAttit)4 ^5—7*4 «sw 

»jfB3.=.y h 2 Ott, liilt^tl^^fy 2 3i: 

[0 0 4 3] 5/^2111 C 

pu*o«»^s, *«<*^y^<0E«#ia:, Ata* 

[oo44] mswrnmrnT-sMWa-^ * ^ 2 2 14, 
cpu*o*»m y«oEtt*»* Atb 

[0045] «t lt, mEas^^y 2 3*1, ?esic 

#Ks*.*«ft, ^^^/U7K^mm> y^*^ 
h y a^jss, 12 

[0 0 4 6] »^r>3 >I'J«12 4*1 

«S»«ftEK*riBtt*-ti-*fc*^>K11^*>9, *HOSI 
>T yft^^CtSi, *(D«*S:1ttE'^:/ 
y ;y K@tt»?-fW«3-=- !X h 2 0^<7?fifeO3$®(ce^ 

[0047] ftjci, «rE«*<o*»«ftSS«^»fP^o 

[0 0 4 8] (U4 

i^T, fl«*lc*«ttA*:* ««ii:Kva««AKWJ: 
[0 0 4 9] EUlC*3V>-t, 4 (B 

1) <o«ffi-iii«fl#ttSr^-rfti»-cfc5o mE«s»«ft 

1 10SE-lI^^tfti»4 111. ii^£)PEM 
S«*4ttft<&»^<kl^»*w, ±(ti:LT««W**i:* 

fflEffi A * T-lUfflftJ^lR^^Tfc S * s . JffJEfgSlI Alc*t 

ic#jc-*-s«rE«»«fti i^«*»*»*a»4 

[0 0 5 0] Z<DZ bti*b. 1l9EJS**ttMl 1 1*4. ®St 
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frftfrZ> 0 BtrSSSixfcJ:?*::* BlTE«S»«ft 1 l 

[0051] ^^y 1 2com/£-'S«^tt^^ 

LT«atEOi9*:^#*c1|;ffi3ftS(S:T LTiKtT^ «9 COS 
t>, ^<o«#»ftS*4«dttfflA*-eo«rEftj»4 1 coffin 

10 [0 0 5 2] L^ot, ^W<-n3^lt*- 

MfitA^T^>«5ia*c^o^-C*4, SftE«R3W«ftl lflftfa* 
b U S*»«eco«[35Sfl;«gffiAa>iS««±^ 

$BHK:*3V*Ttt\ B9E«S»««ll l^b^SSfSKAOx. 
T, (t^yf !/ l 2 3&>b'b«i«S:fltJt&i-6J:5J--rtb 
tfi^IiW»5, fit, ttE^<y^y 1 

^4 i±OjftB^*5*t5«TE«»«fti l^lffi: 
*3-**f?L^r S*«ac<OffljftSfl;SEfi[A<Oji£«* 
^0 T*<ojE5!S^*5V>rt4, HtfE'^^y 1 2^e>««E3ft s «» 

[0 0 5 3] fc*:U HfJi£'<:y^y 1 2<Dttifim&&& 

[0 0 5 4] -tLT, S*tiot3J J fSlAi:^Ut 
5iUMji4 iJtw^BH*5«4SSftEJ«»«fti 1©* 
^F-IBE^, Kfia^^fy 1 2(^BB*k«flEi:*5tf*LV>r. 

30 2^bt>«ffl3& s «KSix«>o M al -> JiuE'^xy 1 2 

e> t> ss^-^y i 2^mi£-m 

1 2 0^®EE^(g;TLTt^< r <b^b, -t^ttStffia* 
**5if±#-*"Sw <bf4^^o 

[0055] t^i, #ffiiaB*cJ:or«rE^y^y i 

2<Offl^«E«rfl9EE«Rfl-«ftl l o«S^-«BE*w*-C# 

je^-^t, MrEMKACfti l^yfy i 2^e>ot 

[0056] ::t\ «*tf, -r * 13^LT 
X'toZt-TZt. *>3«FttSr^ft»4 4±^jftD*c» 

E*»**«ftl l*4«8Sffl[AO«ittSr#titeL, SIE^^^t 1 
y l 2*4«8ltffl (F-A) (Dmffi&fcf&'tZZolZ'tin 
50 &£\i*Zktfftt*Zo 
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[0 0 5 7] *nm<Dwm^^^x^ y kh 

Btf»l»«^2 0OE*fSi:il, (D4 (c^^ix 

1 2<a«H4KiK<5v>-C, ^i>ti3^ix6o 
[0 0 5 8] &tf!£*x£<i::>{C, ^(O^tf-e- 

mEift&ttfe i i jiv^^a 1 2*>e> 

[0 0 5 9 ] -t r T% ZZX'&. i4l^^n5ct94 
*8»«»fei lM^yr y i 2©#ttfc*<^fc*Wl 

[0 0 6 0] 5l*«ag^ffi^ia4^J"tS««£ffi 

^<5/xyi*«»J»lHl?Sl 6IC*5»S I GBT 1 5 a. 1 
6 a &*7<DVtmt1-Z>a 

[0061] r co*g\ flffEHRJPMtft i i (ctt«R«--cfe 

[0 0 6 2] ifcf^ 5l^m«EOtt, XttlttE«*-fe>'lJ- 

ttofc»£\ Mx.ll 0 4K;fctt*««faF£*ofc» 
(MrE^<y^y*k«IBtPla]Kl 6»c^3*t* I GBT 
1 6 a ltfJi££*Lfc<fc 5 

Id, AfrE'< * x y l 2^bot*tlifci!?l*t6: 

[0 0 6 3] auia^x y i 2a>bk««toK 

KW^HiMW^-y h 2 on«rE^!xxytt«»j«iH]ai 

6t£i3tf£> I GBT 1 6 a SrMSHJtt (ffl&tf* 2 0 

[kHz) mm) <o** yfv^«*i:iottyt7 

t^o StJtS I G B T 1 6 a &*>-\Z. Lfc <b # Safe 

y<y^y i 2^e>ffi^$nfcit;aE««[^y h/n 7 
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10 ^ 
ICSEttT^^^^-^SW^n, ffJf£IGBT16a£ 

BElc*o*S*u -to*ft^ttE«8»«fti i<0ttJrt«JE 
t«KffL<ftft. rlxtt, H4i:*Jlt5ft»4 3±0 

[0 0 6 4] tit, KjSEIC»J6-*"6«EE«[-C-*) , 9, 

(f-a) -cfesmae^WE^y^y 1 2*»b^r 
ffiis/^ry 1 2^b«*&six2>«i«^«[n mm** 

[0 0 6 5] fctw, JtUE'V^y 1 2C0SOC (s t a 
te of charge: ^#^4) *«fiT - <t 

[0066] £1\ ^ottiiaite^^^rE^-^ 1 4 

*gl 5(Cio(t5 I GBT 1 5 a y^-^flMUCfc 
EI GBT 1 5 a ^riloTftfJfS^x y 1 2Kfl«S£*l 

6ot\ as^^y i 2ii?es$tL^o 

[0 0 6 7] ftio, WElHl^m«^«^, ««-feVlM 

ioTS^f^^^^tii, ttt, ffl^^ry 1 2 
OSOCmi:i:#Lti^, SmIE I GBT 1 5 a tt 
^-7i:^5o WEE4m«t^tt* s ia*"C*>S» 

*jiei gbti 5 a^m^mmco^^ 

^aott>^7 IT, 6ftE I GBT 1 5 a 
[0 0 6 8] Lit^oT, fltlE^^^T 1 LI 1 2<7>SOC# 

2^^Lfco-r^>w<b^^v^T\ K^^^^y 1 2^ 

[0 0 6 9] ^fc. m^^yy" ] J l 2(OSOC«T t 
rSt^^t-fc^ 8tfElsl*««D^«^L*^ 

y l 2^S«-T5 0 BSE^^y 3/ KIhIK» 

^-^j^jjx- ^ h 2 o tt, ffiiB^^ yfu ftn,mm\B\& 1 5 

(C^5(t5 I GBTI 5 a ^r^'f ^ffe^rlz. X ott 

^\z.-rz><Dx\ &fa<D\E}$im,m*mz igbti 5 a ^ 
50 x y 1 2fi^m$nSo 
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(7) 

kJ [0070] ^ ftiumnmm 1 1 ^boffia^ts 

»an y h 2 0 1: J: o x ^ ^ Six5. m 

ffitco^T fcBMB'W^y *y KHKWT-MIW^^s' H2 

oiaot^fxy^^ti^o -tir" ^ite^<y^y 

l 2^SOCWi:i#l^, «TE«S»«fti i 

RtfUME'T * 1 3 £^ LT^e — * 1 4 lC0«6£n 

5S*tIOl^*#^S§.l:ii, fiUieiGBT15a JO 
ttL*7\Z.&tl&. *fc % WE'*??!) 1 2C«$tl5 
«jE<Dffi3&sa*-Cfe Htlffi I GBT 1 5 a £gf 

I GBT l 5 a ftaUx6«flEo«[*r«HBii-6. 
10 0 7 1] Lt^ot, SaiE/<^X y 1 2<DSOCfr 
+»(CiS^^^5fE«U^'9, *««L«rllfilE>'<s'7 t y l 
2(C^Lfc l 9-r^^^^^^^'C > !£/<:y^y 1 2 # 

[0 0 7 2] Scic. iwasix/t«»«ftlslBi ootbf^ 
[0 0 7 3 ] m 5 tt**W<o*16^»lBlwi3«t5«»« 

[0 0 7 4 ] [21 5 fclifc^T , 5 1 teMffi<D&ffifcJE<D$& 

[0075] *Ho*lSii, sw^jfefT*— K 

[0 0 7 6] — SWan 7 9 LT^X, 

[0077] -t it, *B(oftiBdw>rt^-efc5«« 

5 3JC*3l^-Ctt, /^^y^ KB»«*«il»3-=JX h 2 
OIL ^<yf y ftttfHUPIslK 1 5(C*3J-J5 I GBT 1 5 

SIEtfSlffite IGBT15a£iIo TV< 7f!Jl2 ^ W*& * ^ 
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[0 0 7 8] *^<DAffif*5 0^P>H4JC:*5rt-6« 

«KfiiAt-»«"rs«* j *t-o««5 4»c*j^r^ m 

1 3^1^-^ l 4 tcflWSSix 

So 

[ 0 0 7 9] MIB««c5 4K*5l^Ttt:, '<:y^y 

1 2rosoc»^cit ftjfawyy ^ K@^t 
* h 2 0 iWB^y^y^tmiMWEiKi 5 

(C^oit^) I GBT 1 5 a S:jga/j:«FM^-V«--rsr tic 

f!il 2?rSlt5c 
[0 0 8 0] iS?(^ ffiE^y^y 1 2 OS oca* 

E^yf^ 1 2&'>USfeffi£i*:5r &jMB*Llr^rC, 

fltrlE^^y * K0S1^W^^7 h2 0ll 

y ftWJSl0^1 6td*mS I GBT 1 6 a*»rJ£JBJW 

y 1 2^bOfSt'<>^^ 1 3^L«-^ 1 4 

tcgy£i~£> J: 5 (^i~£o rJxfciJ:^ ffllBi&FHKtt i 1 

flfriB^j/^y i"2<osoctt8 
[0081] *m(oAWf3&s*# j 

5 5, 5 6|I*3^tlt 3^«8E^ffia s 0 4fC*3tt5« 

««A*:tt*.Tv^o-c, satB/^yy y KISKm^SJ 
y h 2 oti, ^j/-^ y »«»j«isiBi 6(c*stt6 
1 gbt 1 6 a &mj£mM(Dx4 ^fy^iaot 

tcfinx.T, gtlfS^^^y 1 2 36»btt«8t«A*jB*65)" 
0«SfE*W >y<-^ 1 3 1 4 tCftjgStt 

mibi 1 frbvn.mz.xzihjKDmm&s ®«5 6ii 

fflia^^T-y 1 2^^ijli:j:5ai^6i«:-tW 

[0 0 8 2] fttC, *JWISO««lC*5»S*WO#«* 

[0083] i%6te&ftm<nni&<oBmz&rtz>mnn 
^*3«ts#S3fetf^- - K^*5«ts*»«»a^<y^y 

5«»««llHlBO»Jffli»f^S:^-r7n-^ir- [Hi 
0 rt*»W^Hli!50?glB^*5»t S S OClM^^l 

Ste^MicjoitssoclTOi^i^^^t 
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[0 0 8 4] #3!^<^1&K::k3^Tte, \B\£.mM&1&M 
MfMftblslBi o (mi) 5. i-ft*>*>, 

/u^-t^fe*?, -ixS:3pJffli-«)wi:fwJ:-pT««.«fti 

X't*t£\,^(DX\ lHl*««e*r*iJffli-6Jctt, *i\ ^s/x 
U 1 2tC*«"t"*sK** s «>S. Lfc^oT, ^v^y 1 
2©SOCi«liv*:tt, SOC£r*>5fiS3l#Ttf "C 

«5 5, 5 6X'mm&7£1rirZtiflzte s s<vt}) l 2^ 
bt»tffl*t5^fc5(0-e, SOC!:fi<La¥ 

[0 0 8 6] Lfc^ot, SPf^jfefir^e— KMX<5v>T 

ei***^**^*] u sa^fi^^ry i 2 ic 

[0 0 8 7] (CjSj^jfetf^— K2r«^«* (F 

C) llM^^r!) (BT) 1 2<D&*)t<n&*tfit£ 

[0 0 8 8] IH6 (C^ixSGQte. ^^ibiXfcB^W (5 
5o ::t\ 6 5f2, 4gifi^0^(D¥tl^iI^— 
[0 0 8 9] *?\ ^«c6 1 , 1 4 

^.t Lt/^fl) 1 2a>bmiffi£#M&1" ; 5£ 51- It, 
W^j/t 1 !) 1 2CQSOC£ifc»tt{&<. &\Z-&6 0% 

2 ^ - £ s «t ? ic-r 

[0 0 9 0] ^Lt, M6 2tt«I^*<, * 1 
4co£b^7)^ig^nJ: 9 t>Sv^T\ »^WiSiiK4: 

ft<. EI£«*l±fcS0*£iM\ »»«» l 1 

75- «b ft Wl Zmtz-T Z 1 # x* * ft v ^* 

t i>"T*m£thZ><DX\ &s<yr l J 1 2C0SO 
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" V 

[0 0 9 1 ] m%L6 3te^~? 1 4*>tBA3WESl 

•Isl4t«^»4t 4 w i: '<s^y 1 
2^SOC^fi<, «itf5 0%iJC*8Lt, 

#6 J: 

[0 0 9 2 ] i«64 »4*ia?)5(ft^«*-Ct, 

T*£ftv>~ ir^»]*4xSOr% /<-x^y 1 2WSOC 
M;ttf 7 0%fi*Kl*#LT, /^7f!J 

20 [0 0 9 3] *H16<0»ttJC*3^rii, WJELfcjfefT* 
— KtCjSCfc^-y^ y 1 2OSOC<0*!Mt£Rj£1" 
6o ^Lt, /<7fy 1 2 0SOC£OH»Jffl:^81I15S^ 

[0094] *-r, s^yy y vmitn*MUa-~y ^ 

2 0H »*5~2 0#IM<Z>*ii, 7^t;«0 

vs<yTi) i 2frb&m&titinmms ^^ry 1 2<d 
soc*<D&fc<Dtefc*m*ftm£&^^x* a^** 

1-*o tut, WrtEWSUfcjfetT^— Kt)5 % a.NF*:«i* 

5-2 0»IBIW»*ix6^^«LT, M»«ttSlKl0 
[00 9 5] ;rt% 3fetf^~ KSr«^-r6^:^<OP#ra 
m&Xh^Xh. «^2 0-4 O^BlS-CfcoTt J: 

[0 0 9 6] ft3b\ ffiE»«rt. ^ y y K@^t^ 
^J^^-^ tv h 2 OtCtoTiE^i^^tL^^^ Xlimi^ 

h2 im<Dm<Dfflwm9Ltz±<>xmj£ 
[0097] *;^tc^pi^e^i±i^«> mz-tt-t 
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[0098] m *-c , ntjte w y y * ra^e^f-a^ 
[0099] m^-vx-tbsm-Ste. 

7 5 [%] ^Wi:lt±10 [%] 
•h. 6 5-8 5 [%] ^SOC^Iilitt^t 
So *LT, LUil±-e- KT'£>6^te, 6 0 

-80 [%) fJUMT^- KT-fcS^tt. #'J;U^ 

4 0-6 0 (%} m««fi*— K"CfcS»-&tt, «^ 

tf v 5 0-7 0 (%) ^n?nsoc«)iMi:Lt 

[0100] * LT, ^■C©/<5'7 U 1 20SOC 

SfttllUs]BiOon^l)l«l$ti& 
[0101] B8 (a) JC^^tt^iiSiS^- K(C*5l/^ 

[slftl 6(C:fcH£ IGBT15a, 16a ^^*7C0#t^ 

i ioj»e*t±Eofci*i:ii /^^y i 2a><b 

1 5Xtf'<s^y»«»J«g»l 6^*5«t6 I GBT 1 

5 a, 16alit7©ttStti. 

[0102] Si:, B8 (b) {CTj^nSUiil-h^e— K 

/<5/ry 1 2 U 

gl 5 (di^it ^ I GBT 1 5 a £;t:7 <7)#cftg ct L, y 
x y SfeffiftJ»le]&§ 1 6 (C&tt SIGBT16a ^rF^Jl 

0, fJlS^<s/^y 1 2 0tti^®E^#JBE$ttT^®«i 
lloUiAtEEWliftSOT, IffiESmWflll 

[0 10 3] <c*3, $:5g*H£^^r^-fe^BBg0^^:# 
[0 104] SI 8 (c) (C^£ixSUJitT^— K 

[0 10 5] ftttC H8 (d) (C^^tb6rp^llfe"e — 

fi, /^-ry i 2^b*j***ieu «r«-««i i ifrh 
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7(5 

[0 10 6] 5^W<yr!) 1 2^SOC^ 

[0107] *-r\ BfriB^y^y 1 2 <z> socles 

y 1 2&ft«-r5 ! &Kasfc*<rc-e. ^wss^titlt 
^^y 1 2{cftmi-z>t\ -tttfrhs %n&M<Dm.it 

[0 10 8] tLT, 36«««i:ll*«*i:0-frtfasitt 

a) gfri5«s^s«ii ia>e>flwe* 

So WE'^^y 36tt#JWlH]Ki 5[c*3tt6 

1 GBT 1 5 a ^^y^ltt^o 

[0109] ft*s, MEMffHtilh 1 1 ti*htoWKM&X* 

mia^y^y 1 2ic«jesns*«««6o«i«fflti, « 

20 «^S]»^~5/ h 2 OKJ:oT#B#«!fcH£;h,£o 

«ffi(co^-cts(ris^>r^y * KiaRt^ws^^y h 

2 0JCctor«r«FSiffl*tL5. ^tt, miE^<y^yi 

2 0SOC?&W|2S2pfi|(0«5S«C*T*±#L^«-&, M 
E*R»««i 1 1 *»6>«»Slx6«««>«[3ft s lWrE**:«« 
ttt*i:ftofc»*, S«^^-^l 3^LT 

tt, ffilGBTl 5alit7l:$Mo Sfc* fftE^ 

y^y 1 2»c«jteSixs«aEoffl^ia*-c«>sB#tt, n 

E I GBT 1 5 a &WifeffiM<D*^ y^Xf\t •*§-(: J: o 
JO IT, ftffE I GBT 1 5 a ^r^^^m^t^fS 

[0110] ffirEKfl-Vtt 1 1 ttf5j^»J»*ix<c 

[Oil 1]*:, 3E«««i:»*««Ei:0*»f^mE 
StrEB*««c* s «S«-«ft 1 l^ifelll^^t 

[01 12] tit, jgx.T^*v>*g^t:ji, strE^^y 
^0 fy 1 2^^em^ c fii:^ns 0 gfiE^^^y 

SaSJIBIslK 1 5 I G BT 1 5 a **7<D#M 

^ 1 3Sr-^Lt*-^ 1 4fCf£*S£ix6 0 
[0 113] W:, «rER*«8e^*8**tt» l l 

^mfi^ih^n, $e>ic ^^y 1 2*^t««E* 5 f9 
E^e-^ 1 4\z.m&£fiz>£?^-rz>o z<om^s tuE 

/<yf y asm»Jfflls]» 1 SlC^ftS IGBTl 5aW 

50 7o«®<tL, me^<^^ysc*iH«PisiBi 6ic*5«ts 
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i gbt 1 6 a zmmmwHo** v^^ym^icx^x 

^■yt7LT, ffjE'^xy i 2 cotB^mJESr^JEi- 

[oi i4] ft**, m^mmmmi i*»e> u< 
iaoTft0#f-x'^^^c tit, AtE^yf* y#c 

tMNIsIB 1 6 K*5tt5 I GBT 1 6 a <D*l/*y<DVc 

[0116] auE^^y i 2^soc^i»a 

[0 117] ^Lt, ffl*TW.e^»&i::ii* fflE'<:y 
^m^J»I°]SS 1 5 tCl&H-S I GBT 1 5 a ^^^CO^tfli 

t i, jwe^^y maoMeitti e^its 1 gbt 

16a ^-m%mn<o^^ 7fy^lcJ:otty^7 
LT, fftE^^y 1 2CQtti^«E^#ffii"5 0 
[0 118] fc*S, fflK^i/X y 1 2J&>fc0W&£*'LS« 

fttcoffite. ««EirViM 8 J: oT»I^^ii, ItiJE'^ 

m/E^o^-r^ntiE^^y * KEssm 

[0 119] WE*RWl»l lttfflf^WJWSix* 

fti i<7)Hfla^miE«i: , ?'L«^^-c% mfctitmrnmi 
[0120] ekic, mR9#nsttf' < ?T y 1 20^* 

«l&m««Srj8^"C^6»*Jc(i, »<!xT!j 1 2*> 

ftii l&t^<:y^ y 1 2rt>bffJf^e— * 1 4(c*deas# 

lEl^l 5lC*5tt5 I GBT 1 5 a **7<n#Mt U fift 
K^y-^y Sk«»J»[H!Kl 6K:fctt5 I GBT 1 6 a £r 

E^^y i 2<D&t)n.i£*%-EE't?>o 

[0121] fc*5, *tTE*»«ftl l^b^tSISU 5 
ol^T tfflie/^^ :/ y y KSBt^HHP^-y h 2 0 lc 



(10) ^2 0 0 2-6 3 9 2 3 

[UK 1 6 ldjo*t6 I GBT 1 6 a ^^V-;^ Oit^SrftJ - - 
fflJLT, fttfE^-yx y i 2^<bttl^$n5**Offi«r» 

[0 12 2] -2f, mE«»««ii i Ji(5J^#J»*ti/j: 

KLteiDfpimi 1 *t*. 

[0 12 3] rcoj: *3t«fi(0«t8(C*3^Ttt, « 

JEL^ijfen-t— K^jCC^^-r y l 20SOC^I$ 
««rK*UT, 1 2 0SOC<a*M«a s JfflEX 

*#J1B-r*5. Lfc^oT. '^^y 1 2JCttlsl^«8E* 

HX^-T 6*IB0>lAftl/*:# £ £<&*i- 6 r <t . 
[0 12 4] *tz. *g«]tc*ij»u*<rt, 

ott, ^yf!i 1 2^6^JE^*SK***»SixSW 
[ 0 1 2 5 ] /<yf y 1 20SOCOjtiBl* s i 

X.5I^^<> ^77!) 1 2^otll3:H 
50 [0126] HU4«MLlBKOB!lWMif^Op( -< 

^^^/^S 2 *»<E>3Efb*:Etti-So 

^^^/^S 3 ^e— 9 l 4i*»*-*-'<# h/u^^r^ai-r 

5o 

^fy/S 4 y 1 2*»b»«*ix6«*<0*l* 

^f-y^S 8 *P^^^fT^~ K(wJCi:^<5/-r y 1 2 

co s o c<^g2|sm£HS:£i- £o 

^f^S9 <*ttSL^<5^^y 1 2©SOC^S*tl 

^^^^s i i «sHrt-eftw^»*tt^^2/7 p s i o 

^^^/^•S 1 0 SOCI»«l*fcl«:R5. 
*Ty7S 1 1 7^t;^gfl ^^tBi-^o 
30 ^f^S12 1^8 (a) - (d) lC?|o-C*S»ft 
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[0 12 7] ^f^Sl 0(C:fctt6SOCSip 

^7^sio-i ^thLfc^^y i 2osoc^ 

0-7 (CitOo 

i^i-g-ii^t^ys 10-4C, *w-cfttMi'&ii;* 
7^S10-1 9(cigtr e 

10-4 «S»««il l^b«lSSix5«aE 

77^S10-5 /<3^yft«*j*a»i 5 CO I G 

BT 1 5 a ^^>Ct5c 

*<ryzrs io-6 jjs»««ii ittffire>«»six-f. 

*"ry7s 10-7 m^V.9L^y<^^V 1 2<DMc*m 

S10-8C, *«f*t>*'&H^7 t y^S 10-11 

^7^ysi0-8 /<^7!il 2ri»k««ft«:0«eU 

^7^S 10-9 /<y^aJk««H»ISttl 6COI G 
BT 1 6 a &g!r5EJa»ia>7>r ^fy^CtoT^V 

^7^ys 10-10 mnmmi 1 ttWb*o«i*n 

^7^S10-11 A^ryi 2^f>**&*ttS« 
^777"$ 10-12 /<:y7 y 1 2frb<Dm,ftU^lNZ- 

x, mnmmi l^^omatt^-^ 1 4icffc*s-f5o 

^77^S10-13 /<>;7!J12 ri 5 ^ — ^ x 4 

77;y:/S 10-14 s<y"r y»«»J»IsI8Sl 6 O I 
GBT 1 6 a ZmfemmcOXj ^fy^iaotTf- 40 
yt7L, /<7T!) l 2^tli^imiE^#H-r^o 
^x^/^S 10-15 KMftl ltt(BJ6>»J»Sn 

77^S10-16 S*««c* s «»«Mi 1 1 WS* 

^S10-17C, mffi'?ft^m&l*x J r 1 0- 

2 0(ciitr o 

^^•^sio-n /<77M 2<z>5E^£ c t 3 ii:i~ 
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77 10-18 s<vtv jzmmmBi&i 5<di 

GBT 1 5 a ^iry\Z.-t^ Q 

^7i//s 10-19 mmmi utttbmwzti 

77 y 1 0 - 2 1 1 ^<bCO®SDl-fiD;i 

T, ^>>7 y l 2?i^6^S^ , b j e— ^ l 4 C^t^o 
77 y^S 10-22 /<y7l)l 2tfi*e—0 1 4 Ktt 

77 ? ys 1 0-2 3 ^<s/7y 6<7) I 

gbt 1 6 a zmmmmcox't 7f>^aoT^ 

y^-7U ^<77y l 2(Dftt)m t J£$:%'J£'tZ>o 
/S10-24 lttW6fM»**t1", S# 

[0 12 8] *«MttWffi3tJ6ojg»(cPS«Stt 
[0 12 9] 

15J»W«» £ ®M \zmm £ tb^c 2 &«Mi[5]K tZtimltZ 
«R**«*&lH]Ktc*3t^-c. flfFE2 8:fl;«ilH]K«±, BftEHRW- 

[0130] :<D8^, A»^si*i-S5S*««K3& S , ^ 
2»c«?6^b^FJ£»o««tt36s#j&sns 0 tu^m 

[0 13 1] ffil^^«?&0SS{C*5^TH, fiffi 

Jc«S«SJxfc«»«*fc, WE»»«»4:lBrlB*«ric» 

ffiri2#EEffl^-< ^7>^7{c^Lt, yr^ 
[0 13 2] z<om^. 

2 s o c zmwi^mw-rz r <t a«-c# sot, 

2*«*^Sft*^B«±tc*:#<i-6^B* s * 
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[0 13 3] 3EJcftbcoj»»«ftlH3»lci3v>rii, 
[0 13 4] MHitt|g|B«rit-efci9ft^b. 

[0 13 5] *fc, XlCtt«?*»mftlB]KlC*5^T«. 

[0 13 6] ^co*g\ «m«MAtf 2 »:«»*> fetti* 

[EifficQtwm^iftpjn 

[B3J tS*tf>*Wffl'^ y D y KEHSKdstf 

[B4] **WO*l*co»lR»cfcMt6*R3|B|.«ffeXt/^3/ 



70 



20 
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[El 5] #»MO|llfc©»«*Ci3ltS»»«»lHl»0» 

[[3 6] **Wolll6o»l*«ci3itS*B»«»!ElBoM 
[EI 9] *«^o^lte<o^1»(z^tt^«S#*«?felEll8^WJ 

[@io] *&m<DmM<ntemizteiirzsocmmtim 
[mil] *&w<D&m(DBi&izisrtz>$ocmm9&m 

[012] *«W(D3?l6w»1»(c:*3»t5SOC**ttBI 
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